The difference between the two segments is accentuated following Na depletion ( 10). Passive permeability to Na in the ascending colon is equivalent to that in rat ileum and about 2-3 times higher than in the descending colon (6-9). A similar difference in passive permeability exists between the human colon and rectum (1, 12) . The d'ff i erences in man extend also to transport capacity expressed in the net fluxes of water and Na per unit surface area ( 12 at the end of 1 h. In separate studies (20) it was ascertained that the sacs absorbed at the same rate for at least 2.5 h after which a slow decline set in.
The optimal viability of the mucosa was insured by careful avoidance of damage to the mucosal (luminal) surface. The potential difference was measured with the aid of agar bridges filled with the solutions used for bathing the mucosa. The bridges were introduced respectively into the sac (serosal compartment) and the vessel (mucosal compartment).
A diffusion potential was expected to develop at the junction of the serosal agar bridge and solution, since the flux of ions altered progressively the composition of the serosal compartment.
No such change was expected in the much larger mucosal compartment.
The junction potential between serosal bridge and solution was calculated from the final composition of the serosal compartment on the basis of the Henderson equation and found to be close to 0.6 mV. It is unlikely that this junction potential was recorded since it was probably partly, if not wholly, offset by a diffusion potential of opposite orientation across the mucosa itself. Only the latter could have an effect on the transmural electrical gradient to which the ions were exposed. For the midabsorptive period this diffusion potential could have resulted at most in an increase of 6 % in the observed value of the spontaneous transmural potential difference. Na and K were measured by flame photometer (Instrumentation Laboratory 343), Cl by Chlor-O-Counter (Darius-Fiske), HCOZ was measured by back-titration of excess acid to pH 7 with 0.1 N ANaOH using an Autoburet ABU (Radiometer, The London Co.), and osmolality was measured by freezing-point depression using an Advanced Digimatic Osmometer, model 3D. Jtcl-Hco3~, and total solute fluxes ( JUslil) were also similar in the two segments of colon (Table  l) , but the ionic components of these fluxes were not. The descending colon absorbed significantly less Na (P < 0.01) and secreted significantly more HCOZ (or absorbed equivalent H ion) (a < 0.01) than the ascending colon. Only the descending colon absorbed significant amounts of K. JK in this segment matched the difference in Na absorption capacity. In marked contrast, the ascending colon neither absorbed nor secreted K.
JK into or out of individual ascending colon sacs never exceeded % 2 %I of J Na with a mean of 0.1 =t: 0.3 %.
Change in ch~~'cal gradients during trunspart. The combined processes of absorption and secretion altered significantly the ionic composition and osmolarity of the fluid in the serosal compartment (Table  1) . Na and Cl concentrations and osmolarity increased and HC03 concentration decreased significantly.
Except for Cl, the extent of change was not the same in both segments, there being a significant difference in final serosal concentrations between ascending and descending colon (Table  1) . This was most noticeable in the case of K concentration, which decreased by 26 & 3 % in ascending colon but increased by 36 & 7 % in descending colon. A plot of data obtained from pairs of sacs (Fig. 1) confirmed that the increase in K concentration prevailed in all but one instance in descending colon while the decrease prevailed in all but two instances in ascending colon. Since net JK was zero in ascend ing colon, the decrease in serosal K concentration was attributed to dilution of initial K content by a K-free absorbate. This conclusion was supported by the observation that net JV represented 27 % of final volume in the serosal compartment.
The increase in K concentration in the serosal compartment of descending colon meant that the K concentration of the absorbate was considerably higher than the initial K concentration of the serosal solution. Similar considerations applied to Na, Cl, and osmolarity which increased in both colon segments.
Since the net solute and volume fluxes were known, approximation the it was possible to ionic composition calculate to a first and osmolarity of the absorbate.
A more exact estimate required that the fraction of net Jv consisting of filtered water be known since, in addition to the true absorbate, a filtrate was expetted to develop due to the rise in serosal osmolarity. The filtered fraction was estimated from the average osmotic gradient (taken as $5 (final osmolarity -initial osmolarity)) and the osmotic permeability coefEcient of rat colon (80 nl h-l mosmol-l mg+ dry wt). The latter was obtained from the data of Parsons and Patterson (17) ; analysis of the difference in Na concentration, there was no significant difference between the absorbates when the sums of the cations were compared.
The equivalence of the cations taken jointly and, by inference, of osmolarity is displayed in the single slope for the plot of J (Na+K) against residual Jv (Fig. 2) .
Ion transport and electrochemical potential gradient. The electrical gradient across the muscle-stripped colonic mucosa ranged from 3 to 7 mV, mucosal side negative, with no consistent difference noted between paired ascending and descending segments. A decrease of about 1 mV was noted by the end of the absorptive period. The mean & standard error potential differences in ascending and descending colon at the end of the absorptive period were, respectively, 4.1 & 0.7 mV and 5.1 =t 1.0 mV (NS). The chemical gradients at that time are listed in In a few experiments (not included in this series) where sacs were allowed to transport for 2-3 h, HCO3 concentration in the serosal compartment decreased to low levels (3-7 mM), indicating a persistent secretion of HCOS against still higher chemical gradients.
K absorption in the descending colon occurred against the electrical and chemical gradients.
In the as- Iie on same sl ope (ca 2 10 mM). Dotted l i ne : predicted sl ope for isotonic absorption.
tending colon there was no net K transport, and the distribution of K at the time of sampling was not far removed from electrochemical equilibrium.
DISCUSSION
Trans@wt rates in vitro. The flux rates obtained in this study were equivalent to the highest flux rates for volume obtained by Parsons and Patterson (17) using the same sac preparation and to the highest flux rates for Na obtained by Binder and Rawlins (2) using a mucosal chambered preparation.
These in vitro flux rates were about twice as high as those reported in vivo for rat colon (3, 4, 9, 16, 18). Flux rates reported in a recent study by Hornych et al. (15) 
